A simplified method has been developed for agar dilution antimicrobial susceptibility testing of anaerobic bacteria, designed to economize on time and money when only a few isolates need to be tested. The procedure is based on the principle of using filter paper disks as carriers of the antibiotic and 35-by 10-mm petri dishes which, when inoculated with the Steers replicator, can test up to four organms per plate. The procedure was run in parallel with conventional agar dilution techniques and showed 95% agreement to within one dilution for all minimal inhibitory concentrations recorded on fresh anaerobic isolates from clinical specimens. The technique was further simplified by using commercially available antibiotic-containing disks, thereby alleviating the tedious and timeconsuming procedure of preparing the disks. The data indicated that 48-to 72-h diffusion periods were sufficient to achieve a uniforn concentration of the antibiotic in the petri plate and that the antibiotics were stable at room temperature for that period of time. In terms of applicability and relevance to the needs of the clinical microbiology laboratory, the modified agar dilution method for rapid antimicrobial susceptibility testing of individual anaerobic isolates was found to be superior to the broth dilution method since it was easier to read and required considerably less set up time.
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In the absence of a generally agreed-upon method, many diagnostic microbiology laboratories are unable to determine the best procedure for anaerobic susceptibility testing. Although there may be exceptions (9, 12, 17) , the disk diffision method is not entirely satisfactory for many anaerobic isolates due to uncertainties in correlating zones of inhibition to actual susceptibility. Furthermore, many laboratories prefer to report susceptibilities in terms of minimal inhibitory concentrations (MICs). Although certainly adequate, the conventional broth dilution method is too cumbersome and time consuming for most routine work, and the agar dilution technique using the (3) have developed a modification of the conventional agar dilution method by which each dilution of the antibiotic in agar medium is dispensed into a separate quadrant of a divided petri plate.
In 1966 an agar dilution method was described by Wayne and Krasnow (15) for antibiotic susceptibility testing of isolates of Mycobacterium that uses filter paper disks as carriers of the antimicrobial agent. More recently similar procedures have been described for facultative bacteria (7, 10) . Wilkins and Thiel (18) used filter paper disks as antibiotic carriers in a "brothdisk" procedure. The method described in this paper is also based on the principle of using filter paper disks as carriers of the antibiotic and is similar to the method of Wayne and Krasnow (15) . The procedure was run in parallel with a conventional agar dilution technique (13, 14) using the to the plate and 3.0 ml of agar medium was added, resulting in a final concentration of 25 yg/ml. In this manner agar concentrations of the antibiotics were prepared as twofold dilutions ranging from 0.8 to 25.0 ,ug/ml for chloramphenicol and tetracycline, 0.33 to 6.6 ug/ml for clindamycin, 0.53 to 24.0 ,g/ml for penicillin, and 8.0 to 133.0 iLg/ml for carbenicillin.
Growth medium. Two different types of growth medium were used during development of the test, but in all instances the same medium was used in both procedures when direct comparisons of the two methods were made. In the original experiments where 2.3-cm filter paper disks were used as antibiotic carriers, 48-to 72-h enriched thioglycolate broth cultures (Thioglycolate 135 C enriched with 1.0 ml of rabbit serum; Clinical Standards Laboratory, Carson, Calif.) were diluted into tryptose phosphate broth to the turbidity of a 0.5 MacFarland standard. The diluted cultures were then used to inoculate the agar dilution plate (14) prepared with brain heart infusion blood agar (2, 4) . In the modified procedure the same media were used, except that instead of preparing antibiotic dilutions in agar, the 2.3-cm antibiotic disks (prepared as described above) were added to each plate and blood agar medium (2, 4) was pipetted over the disks. The antibiotic was allowed to diffuse throughout the medium for 24 h. The same media and procedure were used in the preliminary experiments using commercial antibiotic-impregnated disks except that the diffusion period was extended to 72 h. However, the bulk of the data with commercial disks were obtained from overnight cultures grown in Schaedler broth (BBL, Division of Becton Dickinson and Co., Cockeysville, Md.) and diluted in the same medium to the turbidity of a 0.5 MacFarland standard. These cultures were inoculated onto agar dilution plates prepared as described above except that Wilkins-Chalgren medium (16) was used instead of brain heart infusion blood agar medium. These latter media and conditions were adopted in order to conform to the suggestions given by the collaborative committee on a recommended standardized procedure for anaerobic antimicrobial susceptibility testing (V. L. Sutter Inoculation, incubation, and reading plates.
Each 35-by 10-mm culture dish used in the modified method will accomodate four prongs of the Steers replicator (11); therefore the four corner wells were filled with the diluted culture and inoculated onto the plates. The inoculation spots were allowed to dry, and the plates were incubated for 48 h in the GasPak jar (BioQuest) at 35°C. For comparative purposes, a conventional agar dilution procedure (13, 14) using the Steers replicator on 100-by 15-mm round petri dishes was run on every culture tested by the modified procedure.
The antibiotics used were chloramphenicol, clindamycin, penicillin, and tetracycline. Carbenicillin and cephalothin were also included in some experiments.
After 48 h of incubation in the GasPak jar, the MIC was determined from the highest dilution of the antibiotic showing no growth, ignoring a slight haze or up to two colonies.
Controls. Non-antibiotic-containing plates incubated aerobically and anaerobically were spotted at the beginning and end of each run to serve as growth and contamination controls. The combined data for all the above bacterial isolates and the antimicrobial agents they were tested against are presented in Table 1 , which shows the number of tests with complete agreement and agreement to within one dilution with the two methods. The number of tests that deviated by two or more dilutions is also shown, and these were found to occur most often with penicillin and tetracycline. Members of the genera Bacteroides and Clostridium were most often implicated in these deviations, along with some of the slower-growing anaerobic bacteria whose MICs were at best difficult to read.
Experiments with commercial antibiotic disks. Since the preparation of the disks containing the various concentrations of each antibiotic is a rather time-consuming and tedious procedure, experiments were designed to determine the feasibility of using commercially produced antibiotic disks. Preliminary results indicated that antibiotic diffusion for 24 h was not adequate, since partial inhibition of the inoculum resulted in peripheral ("half moon") growth at the known MIC of the organism being tested. This in part may have been due to the smaller size of the commercial disks (6.5 mm). Therefore, to facilitate the diffusion process, the agar concentration of the blood agar medium was reduced from 2.5 to 1.0% and the volume of medium in each plate was decreased from 5 al. (16th ICAAC, 1976) was compared with the modified procedure described in this paper. Commercial disks impregnated with tetracycline, penicillin, chloramphenicol, clindamycin, and carbenicillin were tested against 54 isolates of Bacteroides species, 4 Fusobacterium species, 7 Clostridium species, 8 Propionibacterium species, 4 Peptostreptococcus species, 12 Peptococcus species, 2 Veillonella species, and 1 Eubacterium species. Better than 96% agreement was achieved in comparing the modified procedure with the proposed anaerobic reference method with Bacteroides species, but again penicillin showed the lowest correlation ( Tables 1 and 2 showing that most of the discrepancies of two or more dilutions when comparing the two methods tended toward a higher MIC with the modified method. Moreover, it was noted (unpublished observation) that the percentage of C. perfringens susceptible to an antibiotic at a given MIC was often lower with the modified method than with the conventional agar dilution technique. Again, C. perfringens is a relatively rapidly growing anaerobe, and along with incomplete diffusion from the antibiotic disk, it is quite conceivable this organism was able to achieve substantial growth before inhibitory levels of the antibiotic were achieved, thereby giving an apparent lower percentage of susceptible strains. This situation will not occur with the conventional method because a uniform level of the antibiotic is established when the plate is poured. The overnight (16 to 24 h) diffusion periods appeared to be satisfactory in those phases of this investigation where 2.3-cm antibiotic-carrying disks were used. Difficulties were encountered only when the smaller, 6 .5-mm commercial antibiotic disks were incorporated. The above speculations notwithstanding, the fact remains that in all cases a control strain of B. fragilis with known susceptibility was run on every plate and found to be inhibited at its known MIC. The accumulated data of all MIC values on two different control strains of B. fragilis were remarkably consistent and reproducible, suggesting that the apparent deviations encountered between the two methods may be due to peculiarities of a specific isolate.
In conclusion,_ this simplified procedure of using commercially prepared antibiotic disks for determining the susceptibility of anaerobic bacteria makes it quite feasible for even the smallest laboratory to reliably run these tests on selected anaerobic bacteria.
